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Hospitals within the State of Kentucky were surveyed to
determine if the size of the hospitals influence the frequency
of potential m?al interference with the administration of
oral antibiotics where the "empty stomach" concept must be
fulfilled. One hundered and ten hospitals responded to the
mailed survey. Of the responding hospitals 103 were short-
term and 7 were long-term hospitals. The frequency of conflict
was greater for nourishments than with meal interference.
Ninety-three and six tenths percent or 103 answered yes when
asked if all patients received nourishments on request. The
conflicts of potential meal interference ranged from 15 to 40
percent and with nourishments 41 to 82 percent. A significant
relationship was observed between hospital size and potential
meal interference,and Chi-square values were statistically




Food and drug interactions are of concern to health
professionals. The interactions of drugs on nutrients may
alter the nutritional status of individuals taking drugs.
In order to assess the nutritional status of an individual
or patient, it is important that all health professionals
know the drugs which have potential dietary implications.
An assessment of nutritional status includes the monitoring
of dietary habits, anthropometric measurements, the listing
of medications and laboratory data from the patients' medical
record.
Many drugs have been classified according to their
dietary significance. The diuretics--Diamox, Diuril, Esidrix,
Oretic, and others--are examples of drugs with dietary impli-
cations. These drugs have a potassium depleting effect upon
the body, and for this reason the diet should be maintained in
potassium-rich foods such as bananas or citrus fruits. Another
example can be given with the use of Penicillin G. Penicillin
G is inactivated by acids. Individuals should avoid taking
penicillin with fruit juices.2'3
The health or restoration to health of a patient may be
affected by drug interactions. Barletta determined the




1. Eighteen to thirty percent of hospitalized patients
have drug reactions.
2. Drug reactions account for three to five percent of
hospital admissions.
3. Thirty percent of patients admitted for drug reactions
have a reaction to the same or another drug during
hospitalization.
4. Patients with a drug reaction are in the hospital
about twice as long as those without reactions.
5. One out of every seven hospital patient-days is
accounted for by drug reactions.
6. Drug reactions are believed to cost about three
billion dollars per year in extended hospital stays.
7. Approximately twenty-nine percent of, all drug
reactions are severe and avoidable.
LITERATURE SURVEY
Food-drug interactions. Research and publications have
focused on food-drug interactions since 1968. Food-drug
interactions have occurred during the use of the Monoamine
Oxidase Inhibitors and the use of tyramine-containing foods
such as aged cheese, bananas, and chicken livers, which result
in hypertensive crises and cardiac disturbances in patients.
Drugs such as griseofluvin, clofibrate, D-penicillamine, and
lincomycin can cause decreased acuity and unpleasant or altered
taste sensation. Amphetamines are known to suppress appetite
and have been used in treating obesity. Other drugs have been
associated with weight gain and appetite stimulation.5'6'7
Christakis and Miridjanian described the nutritional effects
of some therapeutic diets and the effects of some diseases on
nutritional status. In the use of the low fat diet, absorption
































































































































































































Koster and David reported a case of a 20 year-old who
ingested licorice and had reversible severe hypertension.
The blood pressure returned to normal after thirteen days of
not ingesting licorice.
16 ,
The hypertensive state induced by
excessive licorice ingestion is related to the presence of
the steroid-like compound glycyrrhizinic acid.
,17
Kater
Tobon, and Iber's study indicated that prolonged heavy alcohol
ingestion more than doubles the rate of metabolism or tolbuta-
mide (Orinase).
18
Powell and Lamy report on foods which
impair iron absorption by forming a complex with tetracycline
leading to a reduction in absorption by thirty-two percent.
Warfarin absorption may be inhibited by silicone additives
added to cooking oils. Patients who use Warfarin have shown
under-dosage to the drug after eating potato chips which have
a silicone additive in the cooking oil. Drug metabolism alter-
ation has been shown with vitamin B6 (pyridoxine) and L.ladopa.
Pyridoxine therapy should not be given with Levadopa, since
it is capable of increasing the metabolism and inhibiting the
19
anti-Parkinson effects of the drug. Yahr and Devoisin
suggest that for an individual the standard daily diet of
less than one milligram per day would not effect Levadopa;
but supplementation as high as 10 to 25 milligrams, and on
some occasions 5 milligrams, would reduce the effects of
the anti-Parkinson drug. Over a four year period, a study
of 77 patients showed no evidence of pyridoxine deficiency.
The researchers concluded it would be unwise to recommend
20
pyridoxine deficient diets to patients on Levadopa therapy.
5
Oral antibiotics. In 1970 approximately 5000 tons of
antibiotics were manufactured in the United States, which
would be more than twenty grams for each man, woman, and child
in the United States.
21
Antibiotics account for approximately
twenty percent of all prescriptions used by physicians. Worthen's
report compares with Barlette's in the statement that five
percent of hospitalized patients given antibiotics will have
an adverse reaction; and of the patients receiving medical care,
about twenty percent have a previous history of adverse
reactions to antibiotics.
22
Fekety identifies the reasons for the overuse of anti-
biotics as follows:
(a) Demands of the patient on the physician,
(b) the pressures of a busy practice,
(c) the cost of cultures compared to the cost
of treatment,
(d) to delays in getting culture results, and
(e) to physician fears of failure.23
Antibiotics are often given with other drugs. Braza
gives the disadvantages of combining antibiotics as "increased
risk of adverse drug reaction,.. .greater susceptibility to
suprainfection (not proven) and drug antigonism.
,24 
In a
prevalence study by Scheckler and Bennett, 5,256 patient
charts were reviewed. Thirty and six-tenths percent of the
patients were receiving an antibiotic..."an average of one
and three-tenths antibiotics per treated patient."
25
Studies have concluded that the action of antibiotics
may cause an after-taste with food and decreased appetite.
The effect on the gastrointentinal tract may cause glossitis,
stomatitis, nausea or diarrhea. The antibiotics bind micro-
nutrients in the body. Tetracycline, for example, chelates
6
or combines with heavy metals, binds bone calcium, impairs
magnesium, iron, vitamin B12, and amino acid absorption.
Penicillin inhibits the hydrolysis of glulathione and inhibits
histamine destruction. Ampicillin, erthromycin base and
penicillin G potassium can be chemically destroyed when taken
with fruit juices or other acid liable substances such as
cranberry juice, lemon juice, pineapple juice, and carbonated
beverages.
26,27,28,29
In 1954, under the guidance of the American Medical
Association, the Committee on Blood Dyscarasias was established.
In 1961 it was expanded to the Committee on Adverse Reactions,
and during that year the Food and Drug Administration started
a reporting system on adverse drug reactions. The Registery
of Adverse Reactions was discontinued in 1970 due to
inadequate reporting to the registery. In 1970 there was a
reorganization,and the functions were delegated to the Division
on Drug Experience. Collection of information was improved.
The goal of the Food and Drug Administration is to stimulate
and support new registeries of adverse experience.30
Adverse reactions occur among patients and in individuals
who take drugs routinely. Patient education is important for
proper drug usage. Wiebert reports on a program for patient
drug education since patients have difficulty in accurately
taking drugs. In 1974 the Minnesota State Pharmaceutical
Association organized a successful program for patient edu-
cation. The program included written instructions for taking
drugs which were documented, and the instructions could be
mailed or delivered in a uniform standardized manner therby
saving tile time of the pharmacist. 31
7
It is important that antibiotics hu administered in a
discriminating manner, since antibiotics account for approxi-
mately twenty percent of all prescriptions by physicians.
The maximum effect from taking oral antibiotics is achieved
when they are administered one hour before meals or two hours
after meals. Absorption is diminished in the presence of
food .32'33'34
New  York study. Petrick and Kleinman in their research
of 132 hospitals in New York City reported the incidence of
meal interference with oral antibiotics ranged from thirty-
five to sixty-four percent. Of 144 hospitals, 132 or 91.7%
participated in their telephone survey. The survey used a
five-question questionnaire,and the interviews were directed
to the nursing department. Of the participating hospitals,
28.8% were 500 beds or more. Short-term hospitals accounted
for 85.6% of the responses, while long-term care hospitals
accounted for 14.4%.
The most commonly used dosage schedule in the New York
study included the times of 10 A.M. or 10 P.M. or both and
the second most commonly used dosage schedule involved the
times of 9 A.M. or 9 P.M. or both. The widest range in meal
serving times was at break,Cast with the various hospitals.
For purposes of the study meal interference was defined as a
meal served less than one hour before or two hours after an
antibiotic is administered orally. The interfefence ranged
from 34.5% for q.12h to 64% for the b.i.d. dosage schedule.
The answers to the question of "Who or what group of
persons establishes drug administration times?" indicated the
8
pharmacy and therapeutics committee accounted for 19.2% of
the responses. The nursing service accounted for 16% of the
answers. Physician or committees with physician membership
accounted for 23.3% of the responses excluding the pharmacy
and therapeutics comrittee. Nurses were mentioned in 47% of
the total answers. Pharmacists or committees including pharma-
cists, excluding the pharmacy and therapeutics committee,
comprised only 12.8% of all responses.
A special drug administration time for oral antibiotics
was established as a result of the New York study. A news-
letter was suggested as a medium to supplement and draw
attention to the problem in hospitals and to serve as an aid
in out-patient education. The team approach between nursing,
pharmacy and the physician was also suggestea.35
The questionnaire survey used in the Kentucky hospitals
consisted of ten questions. The first five questions were
the same as in the New York study. The Kentucky study went
further in determining food-drug potential interference. It
examined the relationship between hospital size and meal
interference. Nourishment serving times were evaluated and
described in this research. In addition to questions on
nourishments, two questions were asked relating to nutritional
assessments.
Need for study. Professional journals and medical texts
have published articles related to nutrient-drug interactions.
Research investigating what actually happens in hospitals and
to individuals who are taking drugs is limited.
9
Drug interactions which take place in the gastroin-
testinal tract may alter gastric motility, cause drug com-
plexation, and alter the acidity of the stomach. The presence
of food may either slow, inactivate, or prevent gastric
distress.
36
 There is the possibility of increased hospitali-
zation due to drug interactions. The Joint Commission of
Accreditation of Hospitals require documented patient nutrition-
al assessments. In order to identify possible interactions,
this study has been designed to aid nurses, dietitians,
pharmacists, and other health professionals.
Statement of problem. The purpose of this research was
to determine if the size of hospitals influences the frequency
of meal interferences with the administration of oral anti-
biotics where the "empty stomach" concept must be fulfilled.
The size of the hospitals was










biotic conflicts. This study included the following oral
antibiotics which are recommended by pharmaceutical manu-
facturing companies to be taken without food: penicillin
potassium, erthromycin (stearate and base), lincomycin,
tetracycline--except (doxycycline and minocycline), cloxacillin
sodium, dicloxacillin sodium, oxacillin sodium, and nafcillin
sodium.37 Appendix D lists the oral antibiotics and their
trade and generic names and the usual dosage time for adults.
Appendix E lists the definitions used in this chapter.
Chapter II
METHODOLOGY AND DESIGN
Population selection. All hospitals listed by the
Kentucky Hospital Association were surveyed by mailing each
a questionnaire relating to food and drug administration
times. The association lists eight long-term care hospitals
and 114 short-term care hospitals. A list of all hospitals
surveyed and the number of beds in each hospital in the state
are listed in appendix F.
Questionnaire development. Permission was requested and
received to use and modify a previously structured disguised
questionnaire. The questionnaire had been used by Petrick
and Klienman in New York City in 1974 in a study of 132
hospita1s.38 Permission letters are included in Appendixes
G and H.
The instrument used for gathering data for this research
consisted of a questionnaire designed to determine if meals
served in hospitals do interfere with the administration of
oral antibiotics. A completed questionnaire is included in
Appendix I.
The instrument was pilot tested on twelve hospitals
which were randomly selected from those listed in Appendix
F. The questionnaires were mailed June 10, 1979, and ten were
returned by June 22, 1979. Telephone interviews were conducted
10
11
with the two hospitals which had not responded to the
questionnaires. When the questionnaires were reviewed, one
modification was made to question 9. The terminology, P.M.,
was changed to read H.S., so there would be no duplication
of terms represented in question 10. The questionnaires
were then mailed to all the hospitals within the state.
Conduct of survey. Questionnaires and accompanying
cover letters were mailed to the administrators of each
Kentucky hospital. The first mailing occurred between July 6,
1979,and July 26, 1979. A follow-up letter and questionnaire
were mailed September 6, 1979,to the 28 hospitals which had not
responded. Telephone interviews were used for follow-up
with twelve questionnaires.
Statistical treatment of data. The data was coded,
keypunched, and analyzed using the Statistical Package for
the Social Sciences. The study results were tabulated and
the raw scores were processed at the Academic Computing and
Research Services at Western Kentucky University. Resulting
data were analyzed to determine the following:
(a) The frequency distribution of drug administration
times,
(b) initial meal serving times,
(c) the frequency of possible meal interference with
oral antibiotics in Kentucky hospitals,
(d) the frequency of possible nourishment interference
with oral antibiotics,
(e) the frequency of patient nutritional assessments,
and
(f) the significance of conflict versus no conflict
of oral antibiotic and meal interference in small,
medium, and large hospitals.
Chapter III
RESULTS
Response rate. A total of 128 questionnaires was mailed
to the hospitals within the State of Kentucky. Four question-
naires were returned stating that the hospital had closed,
one was a primary care center, and one chose not to participate.
Eighty-four or 68.85% of the questionnaires were returned on
the first mailing. Twenty-eight hospitals received follow-up
questionnaires. A fifty percent response rate occurred from
the second mailing. A 100 percent response rate occurred from
the twelve hospitals that participated in the telephone inter-
views. Of the long-term care hospitals, seven or 87.5% par-
ticipated in the study and 103 short-term care hospitals or
90.35%. A total response rate of 90.16% was received from
the 110 hospitals that participated in the survey.
Appendix I contains a copy of the questionnaire used in
the study hospitals. The first question in the survey was
used to gather information on the usual drug administration
times. The second question was used to note if antibiotics
are given at times which were specifically stated in question
one. The third question was designed to see how many hospitals
actually had written policy and procedure manuals for drug
administration times. The fourth question provided infor-
mation on the times meals are served in order to determine
1?
13
the possibility of meal interference. The purpose of the
fifth question was to determine who establishes drug adminis-
tration times. The sixth and seventh questions were designed
to gather information on nutritional assessments. The eighth,
nineth and tenth questions were designed to determine the
times nourishments are offered to patients. Potential meal
interference with oral antibiotics could then be detected by
matching the times when drugs are administered with the time
when meals are served. Grouping the hospitals by the number
of beds with 21-54 classified as small, 56-150 beds classified
as medium, and 157-858 beds classified as large allowed for
comparisons among hospitals of different sizes.
STATEMENT OF THE STATISTICAL HYPOTHESES
Null-hypothesis 1. There is no significant relation-
ship between hospital size and the occurrence of potential
meal interference with oral antibiotics in Kentucky hospitals.
Null-hypothesis 2. There is no significant difference
in the frequency of potential meal-nourishment and oral anti-
biotic conflicts at b.i.d., t.i.d., q.i.d., q.4h, q.6h, q.8h,
and q.12h in Kentucky hospitals.
QUESTIONNAIRE ANALYSIS
Hospital data. Kentucky hospitals are classified by
size in Table 1. Over sixty-six percent of the hospitals
had less than 150 beds, with the remainder having between
157 and 356 beds. Hospitals with 500 or more beds made up
1.3% of the total hospitals. Short-term hospitals accounted
14
for 93.64% of the total, and long-term care hospitals
represented 6.36% of the 110 study hospitals.
Table 1
Distribution of Responding Hospitals by Size





Drug administration times. The variation of drug
administration times used in the hospitals are listed in
Table 2. The most frequently used dosage schedule included
the times of 9 A.M. or 9 P.M. or both. The most common used
schedule for q.d. was 9 A.M.; for b.i.d., 9 A.M.-9 P.M.; for
t.i.d., 9 A.M.-1 P.M.-5 P.M.; for q.i.d., 9 A.M.-1 P.M.-5 P.M.-
9 P.M.; for hs, 9 P.M.; for q.4h, 8 A.M.-12 N.-4 P.M.-8 P.M.-
12 P.M.-4 A.M. and 9 A.M.-1 P.M.-5 P.M.-9 P.M.-1 A.M.-5 A.M.
for q.6h, 6 A.M.-12 N.-6 P.M.-12 P.M.; for Oh, 6 A.M.-2 P.M.-
10 P.M.; and q.12h, 9 A.M.-9 P.M.
Information from question number 2 indicated that 82.7%
of the antibiotics prescribed q.i.d. or q.6h would fall into
one of the above time schedules. One hospital stated that
oral antibiotics were administered with meals, another before
Table 2







q.d. 8 A.M. 29 26.4
9 A.M. 60 54.5
10 A.M. 12 10.9
other 2 1.8
b.i.d. 8 A.M.-4 P.M. 5 4.5
8 A.M.-5 P.M. 1 0.9
8 A.M.-6 P.M. 1 0.9
8 A.M.-8 P.M. 27 24.5
9 A.M.-5 P.M. 19 17.3
9 A.M.-9 P.M. 34 30.9
10 A.M.-6 P.M. 5 4.5
10 A.M.-10 P.M. 5 4.5
other 5 4.5
t.i.d. 8 A.M.-12N-4 P.M. 11 10.0
8 A.M.-2 P.M.-8 P.M. 10 9.1
9 A.M.-1 P.M.-5 P.M. 37 33.6
9 A.M.-1 P.M.-6 P.M. 20 18.2
10 A.M.-2 P.M.-6 P.M. 10 9.1
other 14 12.7
q.i.d. 8 A.M.-12N-4 P.M.-8 P.M. 29 L6.4
8 A.M.-12N-5 P.M.-9 P.M. 2 1.8
9 A.M.-1 P.M.-5 P.M.-9 P.M. 49 44.5
9 A.M.-1 P.M.-6 P.M.-9 P.M. 10 9.1
10 A.M.-2 P.M.-6 P.M.-10 P.M. 9 8.2
6 A.M.-12N-6 P.M.-12 P.M. 1 .9
other 3 2.7
h.s. 8 P.M. 12 10.9
9 P.M. 75 68.2
9:30 P.M. 2 1.8
10 P.M. 13 11.8
11 P.M. 1 0.9
q.4h. 8 A.M.-12N-4 P.M.-8 P.M.-12 P.M.-4 41 37.3
9 A.M.-1 P.M.-5 P.M.-9 P.M.-1 P.M.-5 41 37.3




Frequency Distribution of Drug Administration Times(Continued)
Prescribed




q.6h 6 A.M.-12N-6 P.M.-12 P.M.
70 63.6
8 A.M.-2 P.M.-8 P.M.-2 P.M.
9 8.2
9 A.M.-3 P.m.-9 P.m.-3 A.M.
5 4.5
10 A.M.-4 P.M.-10 P.M.-4 A.M.
9 7.3
other
8 7.3q.8h 6 A.M.-2 P.M.-10 P.M.
45 40.9
8 A.M.-4 P.M.-12 P.M.
28 25.5
9 A.M.-5 P.M.-1 P.M.
16 16.4
other













meals, and one indicated a separate schedule for oral anti-
biotics. Three indicated a schedule of 10-4-10-4 and one a
schedule of 8-2-8-2.
When asked if the hospital had a policy and procedure
manual with drug administration times written, 97 or 88.2%
responded yes, 10% responded no and 1.8% did not answer the
question.
Meal serving times. The distribution of reported meal
serving times is presented in Table 3. There was considerable
variability in reported serving times. Breakfast ranged from
6:15 to 8:15, lunch ranged from 11:00 until 12:45 and supper
ranged from 4:00 to 6:30. These schedules reflect times when
meals are first served to patients. It should be noted that
not all food can leave a dietary area at the same time. There
will always be a range of food serving times on the various
floors in a hospital because of the time involved in serving.
Table 4 lists the frequency of possible meal interference
with oral antibiotics. Interference was defined for the
purpose of this study as a meal served less than one hour
before or two hours after an antibiotic is administered orally.
The greatest incidence of meal i—Lterference was found with
the t.i.d. dosage schedule (40.30% compared with 30.68% for
q.i.d.). The b.i.d. conflict was 20% in Kentucky hospitals
compared with 64% in :Iew York hospitals. Table 5 gives a
comparison of conflicts between the Kentucky hospitals and
the New York hospitals in the Petrick study.
Who establishes drug administration times? The group
or persons responsible for the drug administration times are
13
Table 3
Initial Meal Serving Times
Breakfast Lunch Supper
No. of





6:15 1 .9 11:00 2 1.8 4:00 2 1.8
6:30 1 .9 11.10 2 1.8 4:15 2 1.8
6:40 1 .9 11:15 7 6.4 4:20 1 .9
6:45 3 2.7 11:20 4 3.6 4:25 1 .9
6:50 1 .9 11:25 1 .9 4:30 22 20.0
7:00 29 26.4 11:30 39 35.5 4:45 9 8.2
7:10 2 1.8 11:45 11 10.0 4:50 1 .9
7:15 13 11.8 11:55 1 .9 5:00 44 40.0
7:20 2 1.8 12:00 39 35.5 5:10 2 1.8
7:25 1 .9 12:15 1 .9 5:15 7 6.4
7:30 36 32.7 12:30 1 .9 5:20 2 1.8
7:45 8 7.3 12:45 1 .9 5:30 12 10.9
8:00 10 9.1 5:45 1 .9





Frequency of Possible Meal Interference with Oral






t.i.d. conflict 133/330 40.30
q.i.d. conflict 135/440 30.68
q.4h conflict 182/660 27.57
q.6h conflict 164/440 37.27
q.8h conflict 66/330 20.00
q.12h conflict 34/220 15.45
'Expressed as the number of conflicts per number of daily
dosage times in the 113 study hospitals.
20
listed in Table 6. The pharmacy and therapeutics committee
accounted for the highest percentage (19.1%), and the nursing
and medical staff represented the second most frequently
mentioned group accounting for 16.4%. Of the positions or
groups named, nurses were included in 53.6% of the total
answers. Excluding the pharmacy and therapeutics committee,
36.4% of the committees included physician membership.
Committees with pharmacists, excluding the pharmacy and
therapeutics committee, were reported by 22.7% of the responses.
This percentage was higher than in the New York study where,
excluding the pharmacy and therapeutics committee, pharmacists
or committees with pharmacist membership comprised only 12.8%
of all responses.
Nutritional assessments. Table 7 summarizes the findings
from the questions relating to nutritional assessments.
Nutritional assessments were done on 30.9% of all patients
and only on 45.5% of those who were on therapeutic diets.
The study did not ask who was responsible for these assess-
ments, but in some cases the nursing service indicated it was
done as part of their patient assessment. Responses indicated
that 60 or 54.5% did not do nutritional assessments only on
patients on therapeutic diets. Seventy-six or 69.1% of the
responding hospitals indicated that nutritional assessments
were not done on all patients.
Nourishments. When asked if bedtime nourishments were
given to all patients, 45 or 40.9% answered yes and 65 or
59.1% answered no. The most frequently cited serving time
for evening nourishments was 8:00 P.M., and for daily
21
Table 5
Comparison of the Frequency of Possible Meal Interference








b.i.d. conflict 44/220 169/264 20 64
q.i.d. conflict 135/440 257/528 30.7 48.7
q.6h conflict 164/440 237/528 37.27 44.9
4.12h conflict 34/220 91/264 15.45 34,5
1Expressed as the number of conflicts per number of daily
dosage times in 110 and 132 study hospitals.
Table 6
Rank Order Listing of Group or Person
Responsible for Drug Administration Times
Person(s) Total of10
Pharmacy and Therapeutics



















nourishments, 10:00 A.M. and 2:00 P.M. Table 8 gives the
nourishment serving times as indicated by the questions on
nourishment times. Forty or 36.4% indicated H.S. nourish-
ments served at 8:00 P.M., 69 or 62.7% at 10:00 A.M., and 66
or 60% at 2:00 P.M. In response to the question if all
patients received nourishments on request, 103 or 93.6%
answered yes and 7 or 6.4% answered no. The type of nourish-
ments offered was not asked for, but several hospitals
listed that the nourishments offered included jello, ice
cream, juices, coffee,bouillon, hot chocolate, milk, sherbet,
coke, tab, 7-up, crackers, and salt-free crackers. Appendix
J lists the pH content of selected beverages and fruit juices.
Several of these nourishments have pH levels which could
interfere with some antibiotics. Most of the beverages listed
are acidic, except for milk. Table 9 shows the frequency of
possible nourishment interferences with oral antibiotics. The
b.i.d. conflict was 81.8%; t.i.d. was 80.9%; q.i.d. was 60%; q.4h
was 40.76%; q.'n was 60.91%; q.8h was 52.73%; and q.12h was
73.18%. The statistical hypothesis for meal-nourishment inter-
ference and oral antibiotic conflict was rejected. Potential
nourishment interference was greater than for potential meal
interference at each of the dosage schedules listed.
Conflict versus no conflict. A significant relation-
ship was observed between hospital size and potential meal
interference for the following administration times: b.i.d.
breakfast; t.i.d. breakfast; q.i.d. breakfast; q.12h break-
fast; q.i.d. lunch time; and q.4h lunch time. Chi-square
values were statistically significant at the .05 level with
two degrees of freedom. Cramer's V was used as a measure of
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Table 7
Response Frequency to Nutritional Assessments Done in Study
Hospitals on All Patients and on Therapeutic Diets
All Hospital Patients 0io Therapeutic Diet Patients Only %
A. 34 response Yes 30.9 A. 50 response Yes 45.5
B. 76 response No 69.1 B. 60 response No 54.5
Table
Initial Nourishment Serving Times
H.S. No. of
Hospitals
A.M. No. of P.M. No. of
Time Hospitals % Time Hospitals %
7:00 6 5.5 9:00 -?_., 2.7 2:00 66 60.0
7:30 15 13.6 9:30 10 9.1 2:30 9 8.2
8:00 40 36.4 10:00 69 62.7 3:00 11 10.0
8:30 16 14.5 10:30 3 2.7 3:30 1 .9
9:00 18 16.4 10:30 1 .9
other 10 9.1
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the strength of the relationship between t
he two variables.
Tables 10-15 reveal the relationship between
 small, medium,
and large hospitals The statistical null-
hypothesis was
rejected for these times.
No significant differences were found for 
the following
administration schedules: q.4h breakfast; q
d breakfast; q.6h
breakfast; q.8h breakfast; t.i.d. lunch time; 
q.12h lunch
time; b.i.d. dinnertime; t.i.d.
time; and q.6h dinner time. The
was accepted for these times.
No significant difference between
dinner time; q.4h dinner
statistical null-hypothesis
written and telephone
responses was found in the areas of conflict
 and no conflict
with medications and mealtimes, when a val
idity test for the




Frequency of Possible Nourishment Interference
s with











q. 24h conflict 269/660
40.76
q.6h conflict 268/440 60
.91
q. 8h conflict 174/330 52.73
q. 12h conflict 161/220
73.18
'Expressed as the number of conflicts per numb
er of daily































































































Table of Frequencies of Conflict and No Conflict in
Study Hospitals at t.i.d. Breakfast
r. Hospital Sizes Row
Total
1. 21-54 2. 56-150 3. 157-858
1. Conflict 10 3 3 16
Row 7; 62.5 18.8 18.8 15.7
Column 30.3 8.6 8.8
Total 5; 9.8 2.9 2.9
- Conflict 23 32 31 86
Row .7; 26.7 37.2 36.0 84.3
Column 7; 69.7 91.4 91.2
Total ;10 22.5 31.4 30.4
Column 33 35 34 102
Total
32.4 34.3 33.3 100.0%
Chi-:)quare = 7.38124 with 2 degrees Significance = 0.0194
of freedom
Cramer's V = 0.27797
Number of Missing Observations 8
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Table 12
Table of Frequencies of Conflict and No Conflict in
Study Hospitals at q.i.d. Breakfast
‘,
/0 Hospital Sizes Row
Total
1. 21-54 2. 56-150 3. 157-358
1. Cokflicu 13 4 4 21
Row % 61.9 19.0 19.0 20.6
Column 5 39.4 11.4 11.o
Total 5 12.7 3.9 3.9
2. ,;(:) Conflict 20 31 30 31
Row ' 24.7 33.3 37.0 79.4
Column '', 60.6 3..7.6 88.2
Total % 19.6 33.24 29.4
Column 33 35 34 102
Total
32.4 34.3 33.3 100.0%
Chi-Square = 10.55332 with 2 degrees Significance = 0.0051
of freedom
Cramer's V = 0.32166
Number of Missing Observations
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Table 13
Table of Frequencies of Conflict and No Conflict in
Study Hospitals at q.12h Breakfast
Hospital Sizes Row
Total
1. 21-54 2. 56-150 3. 157-858
1. Conflict 12 8 2
pc.,
Row % 54.5 36.4 9.1 22.4
Column % 38.7 22.9 6.3
Total % 12.2
2. Jo Lonflict 19 e7 30
76
Row , 25.0 35.5 39.5 77.6
Column ;7', 61.3 77.1 93.3
Total % 19.4 27.6 30.6
Column 31 35 32 98
Total
31.6 35.7 32.7 100.0
Chi-Square = 9.53482 with 2 degrees Significance = 
0.0085
of freedom
Cramer's V = 0.31192
Number of Missing Observations = 12
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Table 14
Table of Frequencies of Conflict and No Conflict in
Study Hospitals at q.i.d. Lunch Time























2. No Conflict 17 24 27 68
Row % 25.0 35.3 39.7 66.7
Column % 51.5 68.6 79.4
Total % 16.7 26.5
Column 33 35 314 102
Total
32.14 34.3 33.3 100.0
Chi-Square = 5.95153 with 2 degrees Significance = 0.0510
of freedom
Cramer's V = 0.24155
Number of Aissing Observations = 8
30
Table 15
Table of Frequencies of Conflict and No Conflict in
Study Hospitals at q.4h Lunch Time
,
i, Hospital Sizes Row
Total
1. 21-54 2. 56-150 3. 157-858
1. Conflict 18 13 7 43
Row 5 41.9 41.9 16.3 43.0
Column 5 56.3 51.4 21.2
Total % 18.0 13.0 7.0
2. No Conflict 14 17 26 57
Row % 24.6 29.8 45.6 57.0
Column ;0 43.3 43.6 73.8
Total 5 14.0 17.0 26.0
Column 32 35 33 100
Total
32.0 35.0 33.0 100.0%
Chi-Square = 9.69304 with 2 degrees Significance = 0.0078
of freedom
Cramer's V = 0.31142
Number of Missing Observations = 10
Chapter IV
CONCLUSIONS AND RECOMMENDATIONS
Conclusions. This study of Kentucky Hospitals demon-
strated that meal serving times and the serving times of
nourishments are frequently in close proximity to drug ad-
ministration times. This schedule creates a potential for
interference with a number of oral antibiotics that should
be given on an empty stomach for optimal absorption and thera-
peutic effect. Significant differences between small, medium,
and large hospitals regarding potential meal interference with
oral antibiotics were shown for the following meal service
schedules: b.i.d. breakfast; t.i.d. breakfast; q.i.d. break-
fast; q.12h breakfast; c.i.d. lunch time; and gilt' lunch time.
The researcher concluded there was a significant difference
in meal-drug interference at these times in small, medium, and
large hospitals.
The study indicated a need for concern when oral anti-
biotics are being administered, especailly those that must be
given on an empty stomach, since 93.6% of all patients received
nourishments on request. It was concluded that the possibility
of nourishment-drug interference is greater than with meal
interference and the problem of drug inactivation greater. The
study indicated that nutritional assessments were done on 30.9%
of all patients and on only 45.55 of those patients who were on
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therapeutic diets. The resulting information gives reason
for concern regarding nutritional assessments and awareness
of the clinical dietitians.
Recommendations. As a result of this study, the follow-
ing recommendations would aid in making hospitals more effective
in dealing with drug interactions.
1. The pharmacist, nursing personnel, the dietitian, and
physician should combine interdisciplinary efforts to
solve problems with food-drug interactions.
2. Efforts should be made by dietitians to encourage
nutritional assessments on all patients in order to
identify drug-related problems and educate the patient
regarding appropriate diet and medication considerations.
3. Drug administration schedules should reflect a separate
schedule for oral antibiotics, along with the provision that
specific nourishments which could interact with these
drugs should be avoided. Likewise, antibiotic schedules
should be coordinated with meal schedules to minimize
the potential for interference.
14. An oral antibiotic schedule should apply to all anti-
biotics in order to eliminate confusion over which can
be taken with meals and which must be given on an empty
stomach.
Recommendations for further study. This study did not
determine whether the nursing service or the dietitian was
responsible for nutritional assessments. Further study on
nutritional assessments and what is actually included in these
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assessments coulli benefit the professional dietitians in
their clinical roles.
It would be interesting to determine after a period of
one or two years whether nourishments are still administered
on request to all patients. Studies should be updated on
patients who receive antibiotics to see if the average of
one and three-tenths per treated patient remains accurate.
The cost of these adverse drug reactions could be docmumentd
more fully in future studies.
Simplified check-list for medications. As a result of
the study a simplified check-list was established for medi-
cations. The check-list has been used for in-service education
and was developed for a basic educational tool to encourage
further interest in medications with dietary significance.
It indicates foods to add or avoid when taking certain medi-
cations. The list is not all inclusive, but should serve as
a guide for dietitians, pharmacists, doctors, nurses, or
other health professionals. Appendix K includes the simpli-




Mechanisms of Drug Interference with Nutritional Status
Suppression or stimulation of appetite
Alteration of nutrient absorption
Alteration of GI transit time
Alteration of GI pH
Alteration of bile acid activity
Alteration of peristalsis
Inactivation of absorptive enzyme systems
Competitive inhibition at nutrient's site
of absorption
Damaging of absorptive mucosal cells of
GI tract
Complexation of nutrient by drug
Alteration of nutrient s:3 inetabolism and
utilization
Alteration of nutrient's excretion
Source:
James M. Hethcox and Walter F. Stanaszek, "Interactions












absorption of orally administered drugs
of GI transit time and motility
of GI secretions and pH
of osmolality of GI tract
of ionization of drug
of stability of drug
of solubility of drug










Exertion of agnoistic or antagonistic pharmacologic response
by active substance in food
Source:
James M. Hethcox and Walter F. Stanaszek, "Interactions










































































































































































































1. Anthropometric measurements. Anthropometric measure-
ments are the indexes used in nutritional assessments for
measurement of height, weight, mid-arm circumferences, and
triceps skinfold thickness of the body.
2. Drug administration time schedule. The 7!cheduled
times when drugs are administered to patients, whether it is
q.d., b.i.d., t.i.d., q.i.d., h.s., q.4h, q.6h, q.8h, q.12h,
a.c., or P.C.
The following are defined by the medical times prescribed:
q.d. - every day
b.i.d. - twice daily
t.i.d. - three times daily
q.i.d. - four times daily
h.s. - before bedtime
q.4h - every four hours
a.6h - every six hours
q.oh - every eight hours
q.12h - every twelve hours
a.c. - before meals or in this study it will be used as one
hour before meals
p.c. - with meals
3. Drug complexation. Drug complexation is the physical
binding or adsorption of one ingested drug onto the structure
39or matrix or another.
39
Definitions (continued)
4. Empty stomach. A term used to denote that medications
are to be given at least one hour before meals or two hours
after meals--without the presence of food.
5. Meal time. The term is used to indicate the time
when meals are first served to the patients on the hospital
wards or floors.
6. Food-drug interactions. The term may be used inter-
changeably with nutrient-drug interactions but also deals with
the interactions which takes place in the body because of
the presence or absence of foods when drugs are administered.
7. Nourishment-drug interaction. The term is used to
indicate the intermediate feedings which a patient may receive
as part of their diet or on request. It may include fruit
juices, milk, or carbonated beverages among other items.
8. Nutrient-drug interactions. The term may be used
interchangeably with food-drug interactions but more specifi-
cally deals with the activity of drugs on certain nutrients.
9. Drug-interactions. A term which may relate to specific








Albany-Clinton CountyClinton County War Memorial Hospital 42 42Anchorage-Jefferson CountyPleasant Grove Hospital 
69 69Ashland-Boyd CountyKing's Daughters' Hospital 
333 333
Federal Correctionsl Institute Hospital 8
Barbourville-Knox CountyKnox County General Hospital 50
Bardstown-Nelson CountyFlaget Memorial Hospital 
52 52Benton-Marshall CountyMarshall County Hospital 
75 41Berea-Madison CountyBerea Hospital 
110
Beverly-Bell CountyRed Bird Hospital 
30 21Bowling Green-Warren CountyBowling Green-Warren County Hospital 293 298
Greenview Hospital 
157 157Burkesville-Cumberland CountyCumberland County Hospital 
31 31Cadiz-Trigg County
Trigg County Hospital 
40 40Calhoun-McLean County









Carroll County Memorial Hospital 54 511
Clinton-Hickman County
CLinton and Hickman County Hospital 51 51
Columbia-Adair County
Adair :lemorial Hospital 36 3
6
Corbin-Whitley County
Southeastern Kentucky Baptist Hospital 95 100
Covington-Kentcn County
Covington-Kenton County Hospital 56
32
Salvation Army William Booth Memorial Hospital (155) ---
St. Elizabeth Medical Center 465 503
Cynthiana-Harrison County
Harrison Memorial Hospital 93 93
Danville-Boyle County
Ephraim McDowell Memorial Hospital 100
120
Kentucky State Hospital 520
Dawson Springs-Hopkins County
Outwood State Hospital 452 270
Elizabethtown-Hardin County
Hardin Memorial Hospital 166 166
Falmouth-Pendleton County
Pendleton County Hospital 28 28
Fort Campbell-Christian County
U.S. Army Hospital 259 207
Fort Knox-Hardin County
U.S. Ireland Army Hospital 290 288
Fort Thomas-Campbell County
St. Luke Hospital of Campbell County 248 300
Frankfort-Franklin County





Franklin-Simpson Memorial Hospital 50 50
Fulton-Fulton County
Fulton Hospital 41 41
Hillview Hospital 3/1
Georgetown-Scott County
John Graves Ford Memorial Hospital 45 45
Glasgow-Barren County
T.J. Samson Community Hospital 163 199
Greensburg-Green County







Harlan Appalachian Regional Hospital
Harrodsburg-Mercer County
179 179






Hazard Appalachian Regional Hospital 135 148
Henderson-Henderson County
Community Methodist Hospital 191 191
Hopkinsville-Christian County
Jennie Stuart Memorial Hospital 228
Western State Hospital 450 425
Horse Cave-Hart County
Caverna Memorial Hospital 30
Hyden-Leslie nty








Jenkins Clinic Hospital 85
LaGrange-Oldham County





Garrard County Memorial Hospital 84 84
Lebanon-Marion County
Mary Immaculate Hospital 75 75
Leitchfield-Grayson County
Grayson County War Memorial Hospital 40 40
Lexington-Fayette County
Cardinal Hill Hospital 100
Central Baptist Hospital 297 297
Eastern State Hospital 450 450
Good Samaritan Hospital 298 298
Shriners Hospital for Crippled Children 50 50
St. Joseph Hospital 1436 436
University Hospital 1436 480
Veterans Administration Hospital 1000 858
Liberty-Casey County










Central State Hospital 196 128
Hazelwood Hospital 220 202
Institute of Physical Medicine and Rehab 34 34
Jewish Hospital 412 429
Kosair Crippled Children Hospital 100 100
Baptist Hospital East 253
Kentucky Baptist Hospital 257




Louisville General Hospital 345 370
Methodist Evangelical Hospital 362 ---
Norton-Children Hospital 492 492
Our Lady of Peace Hospital 341
River Region Hospital 420
Saints Mary and Elizabeth Hospital 331 331
Southwest Jefferson Community 150 150
St. Anthony Hospital 269 346
St. Joseph Infirmary 509 509
Suburban Hospital 380 ---
Veterans Administration Hospital 444 /44/4
Madisonville-Hopkins County
Hopkins County Hospital 272 288
Manchester-Clay County
Memorial Hospital 63 63
Marion-Crittenden County
Crittenden County Hospital 37 37
Martin-Floyd County
Our Lady of The Way Hospital 39 39
Mayfield-Graves County
Community Hospital 107 116
Maysville-Mason County
Hayswood Hospital 143 115
McDowell-Floyd County
McDowell Appalachian Regional Hospital 60 60
Middlesboro-Bell County
Middlesboro Appalachian Regional Hospital 96 90
Monticello-Wayne County
Wayne County Hospital 20 30
Morehead-Rowan County
St. Claire Medical Center 94 99
Morganfield-Union County
Union County Hospital 54 54
Mount Sterling-Montgomery County














Our Lady of Mercy Hospital 132 133
Owensboro-Daviess County Hospital 453 458
Owenton-Owen County
Owen County Memorial Hospital 58 56
Paducah-McCracken County
Lourdes Hospital 259 291
Western Baptist Hospital 299 319
Paintsville-Johnson County
Paintsville Hospital 84 89
Paris-Bourbon County
Bourbon County Hospital 74 76
Respiratory Disease Hospital Region D
Pikeville-Pike County
Methodist Hospital 174 222
Pineville-Bell County
Pineville Community Hospital 187 210
Prestonburg-Floyd County
Highlands Regional Medical Center 137 137
Princeton-Caldwell County
Caldwell County War Memorial Hospital
Richmond-Madison County
85 85
Pattie A. Clay Infirmary 103 103
Russell-Greenup County
Our Lady Bellefonte Hospital 124 120
Russellville-Logan County





Livingston County Hospital 26 26
Scottsville-Allen County
Allen County War Memorial Hospital 53 53
Shelbyville-Shelby County
King's Daughters' Hospital 76 76
Somerset-Pulaski
Lake Cumberland Medical Center 175 175
Oakwood 421
South Williamson-Pike County











Morgan County Appalachian Regional Hospital
Whitesburg-Letcher County
50 50






Clark County Hospital 31 81
Sources:
Daniel S. Schechter and Rex N. Olsen, eds., "Hospitals
in Kentucky," American Hospital Association Guide to the Health
Care Field, 1977.
, Clark's Directory of Southern Hospitals,
Clark Publishing Company, Greenville, South Carolina, 1979,
pp. 113-130.
 , Kentucky Hospital Facts, 1978, Kentucky
Hospital Association, Louisville, Kentucky, 1978, pp. 12-19.
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111 EAST 210TH STREET. BRONX NEW YORK 10467
October 26, 1978
Ms. Shirley Harper






Received your letter requesting permission to use the questionnaire of
the article which appeared in the American Journal of Hospital Pharmacy
entitled "Meal Interference with Antibiotics Administered Orally in
Hospitals".
It is perfectly allriaht with Mr. Petrick and myself that you use the necessary
material from the article.












Route 1, Box 13
Russellville, Kentucky 42276
Dear Mrs. Harper:
I am replying to your letter of October 17th.
8
I certainly do give you permission to use a similar questionnaire to the one
I used which was described in the article "Meal Interference with Antibiotics
Administered Orally in Hospitals."
I'm afraid I do not have any of my files left from that project.













































































































































































6. Are nutritional assessments presently done on all patients
In the hospital?
A. Yes B. No
7 Are nutritional assessments done only on patients on
therapeutic diets?
A. Yes B. No
8. Are bedtime nourishments given to all patients?
A. Yes B. No
9. At what times are these H.S. nourishments given? (Check
the times or specify in other if the time is different
from one listed)
A. 7:00 P.M. D. 8:30 P.M. 
B. 7:30 P.M.  E. 9:00 P.M. 
C. 8:00 P.M. F. Other , Specify
10. At what times are other nourishments given daily?
A. 9:00 A.M. E. 2:00 P.M. 
B. 9:30 A.M. F. 2:30 P.M. 
C. 10:00 A.M. G. 3:00 P.M. 
D. 10:30 A.M. H. Other , Specify
Do all patients receive nourishments on request?
A. Yes B. No
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APPENDIX J
pH Range of Selected Commercially
and Other Beverages
Canned Juices

















Approximate pH of Carbonated Beverages
Beverages pH Beverages pH
Club soda 4.7 Lemon 2.9
Cream soda 3.9 Lemon-Lime 3.1
Cherry soda 3.0 Orange 3.2
Cola 2.4 Quinine 2.5
Ginger ale Raspberry 3.1
(pale dry) 2.7 Root beer 4.0
Grape 3.0 Sarsaparilla 4.0
Grapefruit 3.0
Source:
Ann 0. Moore and Dorothy E. Powers, Food-Medication 




MEDICATIONS AND THEIR DIETARY SIGNIFICANCE
The following form is to be used to indicate possible food-
drug interactions. It is fashioned so that the drugs which
are used may be checked and the appropriate action may be
indicated in patient charting.
AVOID HIGH POTASSIUM FOODS ADD HIGH POTASSIUM FOODS
 Aldactone  Chlorthalidone
 Dyrenium  Chlorthiazide





AVOID ADDED SALT TO THE DIE  Hydrochlorthiazide
WITH  Hydrodiuril
 Digoxin  Hygroton
Digitoxin Lanoxin
Other Drugs  Lasix
 Oretic
Other Drugs
DRUGS TO AVOID IF ON A LOW















MAY CAUSE DECREASED ABSORPTION
OF FATS AND VITAMIN K
Cholestyramine
Other Drugs
AVOID USE WITH PEPTIC ULCER
Reserpine
Other Drugs



















































AVOID FOODS HIGH IN VITAMIN K--
Cabbage, cauliflower, egg yolk,





AVOID TAKING WITH FRUIT JUICES
 Penicillin G Potassium











MAY CAUSE B6 DEFICIENCY
Isoniazid
Other Drugs












ABSORPTION OF VITAMIN B12
Colchicine
Other Drugs
LIMIT FOODS RICH IN
VITAMIN BC
Avocado, beans, beef liver,
dry skim milk, malted milk,
oatmeal, port, tuna, yams,











AVOID FOODS HIGH IN TYRAMINE--
Ripened cheese, pickled and dried
salted herring, fermented sausage,
chicken liver, chianti wine, red
wine, beer, sherry, bananas,




















Tetracycline and all its
derivatives
Other Drugs
TAKE ON AN EMPTY STOMACH












DO NOT TAKE ON AN EMPTY STOMACH-SHOULD BE TAKEN BEFORE, WITH, OR IMMEDI-ATELY AFTER MEALS, OR WITH FOOD OR MILK
 Aminophylline




Ferrous fumerate Ferrous aminopropane--dicarboxylate complex Ferrous gluconate Ferrous lactate
Ferrous phesphogiuconateFerrous succinate
TAKE ON AN EMPTY STOMACH (Cont.) One hour before meals or 2-3hours after meals
Pentaerythritol tetranitrate(Peritrate)
 Phenmetrazine





























should not be taken
with milk.
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and Dawson Springs Health Care Center, Dawson Springs,
Kentucky, 1973-1974.
Professional Organizations: Member of Western District of
the Kentucky Dietetics Association, the Kentucky Dietetic
Association, and the American Dietetic Association;
Nutrition Today Society; American Diabetes Association;
Home Economics Club; Phi Upsilon Omicron Honorary for
Home Economics; Eta Sigma Gamma Honorary for Health
Science Discipline; Gerontological Nutrition Practice
Group; Diabetes Care and Education Practice Group;
Consultant Dietitians in Health Care Facilities at the
state and national level.
Professional Activities: Western District of the Kentucky
Dietetics Association Legistative Chairperson, 1978-1979;
President-Elect, 1976; President, 1977; Hospitality
Chairperson, 1972, 1979; Diet Therapy Committee; 1974;
Career Guidance Committee, 1973. Kentucky Dietetic
Association Activities: By-laws committee, 1979;
Secretary of the Kentucky Dietetics Association, 1977-
1980; Scholarship Committee, 1973; Executive Board of
Directors, 1977-1980; and Board of Directors, 1976-1980;
Diet Therapy Chairperson, 1980. Advisory chairperson
for Vocational Education, 1979-1980.
